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Abstract of RU 2208153 (C2) 

FIELD: well drilling; applicable in automatic control of drilling process. SUBSTANCE: system has 
downhole motor, mud pump, downhole telemetric system, surface transducers of process parameters 
monitoring, information transmission unit and control computer with software and control database 
containing information on design well path. Introduced into control system is database of cad system 
which has design data on well structure, equipment characteristics, drilling process technology, 
geological and geophysical data. Software is made for self-learning by accounting of data contained in 
SAD system database of given well and consideration of experience gained before in drilling wells of 
same cluster or deposit in decision making, and realization with use of artificial neural networks. Artificial 
neural networks have similar cells simulating operation of brain neurons, possessing a group of 
synapses forming inlet links, and axons forming outlet link of given cell. EFFECT: higher accuracy in 
well path drilling and prevented emergency situations in drilling process. 2 cl, 2 dwg 
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(54) CHCTEMA YnPABJlEHM^ IIPOLIECCOM BYPEHM5R 

(57) 

M3o6peTeHne othochtca k ooiiacTM oypeHMfl 

CKBa>KMH M MO>KeT 6blTb MCnOJ1b30BaHO ATI* 

aBTOMaTMHecKoro ynpaBneHHfl npou,eccoM 
oypeHHfl. 3aflaMePi M3o6peTeHHfi ABrmeTCfl 

nOBblLLieHMe TO^HOCTH npOBOAKM CKBa>KHH n 

npeflOTBpaii^eHne aBapntiHbix CMTyai4HM b 
npoi^ecce 6ypeHi/m. CucTeMa coflep>KHT 
aaSoMHbiM ABuraTenb, Hacoc Ana npoKaHKH 
npOMblBOHHOki >kmakoctm, 3aoowHyio 

TeneMeTpunecKyK) cwcTeMy, Ha3eMHbie aqthmkh 
KOHTpojifl TexHonorwHecKnx napaMeTpoB, 6noK 
nepeAann MHcjDopMai4i/iM m ynpaBJiflfOLUMM 
KOMnbHDTep c nporpaMMHbiM o6ecneHeHneM n 
6a30M AQHHbix ynpaBneHMfi, KOTopaa coAep>KMT 
CBeAeHMfl o npoeKTHOM TpaeKropnn cKBa>KMHbi. B 
cocTaB CMCTeMbi BBeAeHa 6a3a A^HHbix CAI1P 

(CUCTeMbl aBTOMaTM3HpOBaHHOrO 

npoeKTupoBaHUfi), KOTopaa coAep>KHT 
npoeKTHbie AaHHbie no KOHCTpyKi^nM CKBa>KMHbi, 
xapaKTepucTHKH ooopyAOBai-Mfl, TexHonoruM 
npouecca 6ypeHHfl, reojiornnecKne n 
rBocjDnsnHSCKi/ie A^nHbie. riporpaMMHoe 
o6ecneneHne BbinoxiHeHO c B03ivio>KHOCTbto 
caMoo6yHeHfm nyTeiw yneTa AaHHbix, 
coAepwamnxcfl b 6a3e AaHHbix CAflP 



CKBa>KMHbi, m yneTa npeALuecTBytoLnero, 
nojiyneHHoro painee npw oypeHMH CKBa>KHH Toro 
>Ke KycTa mjim MecTopo>KA©Hi/ifl, onbua, npn 
npuH^TMH penieHMfi, h peann30BaHO c 

MCnOJ1b30BaHHeM MCKyCCTBeHHblX HeMpOHHblX 

ceTeM. HcKyccTBeHHbie HefipoHHbie ceTH 
coAepxaT OAHOTunHbie GneiweHTbi aqePiKH, 
MMMTnpyHDiL\ne pa6oTy HePipoHOB M03ra, 
oSnaAaioLnne rpynnoi/i cnHancoB, o6pa3yK)ii^nx 

BXOAHbie CBS3W, M aKCOHGM, o6pa3yfou4MX 
BblXOAHyfO CBfl3b A3lHHOrO SfieMeHTa AHeMKM. 1 

3.n.cjD-Jibi, 2 nn. 
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(54) DRILLING PROCESS CONTROL SYSTEM 

(57) Abstract: 

FIELD: well drilling; applicable in 
automatic control of drilling process. 
SUBSTANCE: system has downhole motor, mud 
pump, downhole telemetric system, surface 
transducers of process parameters 
monitoring, information transmission unit 
and control computer with software and 
control database containing information on 
design well path. Introduced into control 
system is database of cad system which has 
design data on well structure, equipment 
characteristics, drilling process 

technology, geological and geophysical data. 
Software is made for self-learning by 
accounting of data contained in SAD system 
database of given well and consideration of 
experience gained before in drilling wells 
of same cluster or deposit in decision 
making, and realization with use of 
artificial neural networks. Artificial 



neural networks have similar cells 
simulating operation of brain neurons, 
possessing a group of synapses forming inlet 
links, and axons forming outlet link of 
given cell. EFFECT: higher accuracy in well 
path drilling and prevented emergency 
situations in drilling process. 2 cl, 2 dwg 
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M3o6peTeHne othocmtca k TexHonornn 

6ypeHH3, KOHKpBTHO K CMCTBMaM 

aBTOMaTMHecKoro ynpaBneHnw 6ypeHneM. 

M3BecTHbi CMoreMa n cnoco6 ynpaBneHMfl 
npou,eccoM oypeHMfl no naTeHTy P<t> 2067170, 
coflep>KaLL^afl flaTHUKH KOHTpona ochobhux 
napaivieTpoB: oceBoro yci/ini/m, my6MHbi 

CKBa>KMHbl, BW6pai4l1H OypOBOM KOJlOHHbl 

m sneKTpoHHyfo annapaTypy 3BM AJ~m 
cpaBHeHna 3aiviepeHHbix ocHOBHbix napaivieTpoB 
c 3a,qaHHbiMM comacHO nporpaMMe ynpaBneHwa. 
OcHOBHoe Ha3HaHeHne stow cucTeMbi 
-ooecneHeHne aBTOMaTMHecKoro nepexofla ot 
pe>KMMa "3a6ypnBaHne" k pe>KHMy "BypeHne". 
nepexoA c OAHoro pexuMa Ha Apyrofi 
ocymecTBrifleTCfl no noKa3aHMAM AaTHMKa 
BM6pau,MM. Bn6pai4nn KonoHHbi GypuribHbix Tpyo" 
npn KacaHnn aojiotom noBepxHOCTH nopoAHoro 
6noKa pe3KO B03pacTaioT. CwcTeiua He 
o6ecnennBaeT nojiHOM aBTOMaTM3aLJ,MM 
npou,ecca 6ypeHHfl. 

M3BecTHa TaioKe CMCTeMa n cnoco6 
ynpaBJieHUfi npoueccoM 6ypeHHfl no a.c. CCCP 
1231946 (npoTOTnn) 3 coAepwamafi asthmkm 
KOHTporm napaivieTpoB, otiok nepeAann AaHHbix, 
6noK o6pa6oTKi/i AaHHbix c nporpaiviMHbiM 
o6ecneneHneM m 6a30M AaHHbix ynpaBneHMfl. 
Ba3a flaHHbix ynpaBJieHkm coAep>KWT: 

- npoeKTHbie 3HaHeHMW Harpy3KM Ha aojioto; 

- nacTOTy BpaLi^eHMjq poTopa; 

- pacxoA 6ypoBoro pacTBopa; 

- npoeKTHoe BpeM^ 6ypeHM£; 

- rny6nHa CKBa>KHHbi. 

HeAOCTaTKH cucTeMbi 3aKnfOHaK)TCfl b tom, 
hto OHa He o6ecneHMBaeT TpeoyeMbiM ypoBeHb 
AOCTOBepHOCTM MHcjDopMai^MM pjw onpeAeneHMfl 
CMTyai_\nn Arifl npMHATMfl onTHMaribHoro 
penieHMfl aBTOMaTM3ai4nePi npoijecca 6ypeHMfl b 

OCHOBHOM M3-3a HeAOCTaTOHHOM eMKOCTM 6a3bl 

AaHHbix m otcvtctbmm cucTeMbi yneia onbua 
npeALuecTByfOLAUx paooT m caMoooynaeMOCTM 

CUCTeMbl. 

3aAaneM co3AaHH5R M3o6peTeHH?i nBnnercn 
oeecneneHne BbicoKOM CTeneHU AOCTOBepHOCTH 
onpeAeneHMfl KOHTponnpyeivioM cuTyai^nn Arm 
nonHOM" aBTOMaTM3ai^MH n onTniwusai^nn 
pe>KMMOB npou,ecca 6ypeHnn. 

PeiueHne yKa3aHHbix 3aAan AOdnrHyTO 3a 
cneT Toro, hto cucTeMa ynpaBneHMfl npoi^eccoM 
SypeHna, coAepKaiAafl 3a6oMHbiM ABuraTerib, 

HaCOC ATlfl npOKaHKM npOMblBOHHOM >KMAKOCTM, 

3a6oMHyhD TeneMeTpunecKyK) CMoreMy, 
Ha3eMHbie asthmkm KOHTporm TexHonornHecKMX 
napaivieTpoB, ojiok nepeAann MHcjDopMai_|nn n 
ynpaBJURroii^nM KOMnbK3Tep c nporpaMMHbiM 
o6ecneHeHneM v\ 6a30M AaHHbix ynpaBneHM^, 
KOTopaa coAep>KMT CBeAeHna o npoeKTHOM 

TpaeKTOpMM CKBa>KMHbl, AOnOJlHMTeJlbHO 

coAep>KMT 6a3y AaHHbix CAIIP, KOTopan 
coAep>KHT npoeKTHbie AaHHbie no KOHCTpyKL^nn 
CKBa>KMHbi, xapaKTepucTMKH o6opyAOBaHM^, 
TexHonoruM npouecca SypeHMfl, reonornnecKne 
n reocf)H3MHecKMe AaHHbie, npn stom 
nporpaMMHoe ooecneneHne BbinoriHeHO c 
B03MO>KHOCTbHD caMooGyneHUfi nyTeM yneTa 
AaHHbix CAIIP CKBaxMHbi n yneTa 
npeALuecTByHDLnero, nojiyneHHoro paHee npn 
6ypeHMH CKBa>KHH Toro >Ke KycTa nnn 
MecTopo>KAeHHfl, onbiTa npn npuHflTMM pemeHUfl 
ki peariM30BaHO c Mcnonb30BaHneM 
MCKyccTBeHHbix HewpoHHbix oere\A. 

HcKyccTBeHHbie HefipoHHbie ceTM coAep>KaT 
OAHOTunHbie oneivieHTbi aneMKM, MMHTupyioLUMe 
pa6oTy HeCipoHOB M03ra, o6raAaK)Li^ne rpynnoPi 
cnHancoB, o6pa3yioLi^nx BXOAHbie CBA3M, m 
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3KCOHOM, 06pa3yi0LI4HX BblXOAHyiO CB33b 

AaHHoro sneivieHTa f^eMKH. 

PeiueHi/ie yKa3aHHbix 3aAan b cnoco6e 
ynpaBneHUfl npoi^eccoM ©ypeHUfi, BKfihOHaKDLneM 
onepai4nn i/i3MepeHna 3a6oMHbix m Ha3eMHbix 
TexHOJiornHecKMX napaivieTpoB m npuHfiTue 
peiueHMfi ynpaBJiaioLAMivi KoivinbfOTepoM, 
AOCTumyTO Teivi, hto oto penieHne npMHMiviaeTC^ 
c yneTOM 6a3bi AaHHbix CAIIP n 
npeALuecTBytoLi^ero onbiTa 6ypeHMfl ckb3>khh 
Toro >Ke KycTa v\nv\ MecTopo>KAeHMfl m Ha 
ocHOBaHnn onbiTa 6ypeHHfi CKBa>KHHbi 
npon3BOAHTCiq KoppeKTupoBaHne npoeKTa 

CAnp. 

Ha cf)nr. 1 npuBeAeHa o6u4aq cxeivia 
cucTeMbi. Ha cJdmt. 2 - flneMKa HewpoHHOM ceTM. 
CucTeivia ynpaBneHna npoi^eccoivi 6ypeHna 

COAep>KHT CMOHTMpOBaHHbie B HM>KHeM H3CTH 

KonoHHbi 6ypnribHbix Tpy6 1 3a6oMHbiM 
ABkiraTerib 2 c nopoAopaspyiuaiOLAMM 
MHCTpyivieHTOM 3 m 3a6otiHyK) TeneivieTpMHecKyK) 
cucTeiviy 4 c sneicrpoiviarHHTHbiivi mjim 
ruApaBJiMHecKUM KaHanoM ob9\z\a. 3a6oMHa?i 
TeneivieTpnHecKa?i cucTeivia coAep>KMT asthukm 
KOHTponfi napaivieTpoB b 3a6oe 5, 6, 7 n 8. 3th 
AaTHHKM KOHTponi/ipytoT, HanpMMep, ymbi 
a3HMyTa, ropn30HTa, nono>KeHne otktioh HTenfi m 
noKa3aTenn KapoTa>Ka. HaseMHbie AaTHHKH 
KOHTponfi TexHonorMHecKMX napaivieTpoB 9 n 10 
MoryT KOHTpojiMpoBaTb JiHDSbie napaivieTpbi, 
HanpMMep AaBneHwe npoMbiBOHHOM >kmakoctm b 
MarMCTpanM Hacoca 1 1 , Bn6pai4HM KonoHHbi 
6ypnnbHbix Tpy6 1. flaTHUKM 9 n 10 nepe3 
npneMHoe ycTpowcTBO 12 coeAMHeHbi c 
ynpaBJ-mfoiAHM KOMnbioTepoM 13. 

YnpaBrifliOLL^MM KOMnbioTep 13 coAep>KHT 
nporpaMMHoe o6ecneHeHne 14, 6a3y AaHHbix 
ynpaBneHMjq 15 m 6a3y AaHHbix CAIIP 16. 

Ba3a AaHHbix ynpaBneHMfl 15 coAep>KMT 
CBeAeHHa o npoeKTHofi TpaeKTopnn CKBa>KMHbi. 
Ba3a AaHHbix CAIIP (CucTeMbi 

aBTOMaTH3npoBaHHoro npoeKTHpoBaHMfl 
6ypoBoro KOMnnexca) coAep>KMT npoeKTHbie 
AaHHbie Bcero KOMnneKca: KOHCTpyKi4Hio 
CKBa>KMHbl, xapaKTepMCTHKM o6opyAOBaHMfl, 
TexHonon/iK) npoi^ecca 6ypeHMn, reonorHio, 
reoc(DM3HHecKMe AaHHbie h t.a. BbixoAbi \A3 
KOMnbioTepa noAKnioHeHbi k cooTBeTCTByioLHHM 
npMBOAaM McnoriHMTeribHbix ycTpowcTB 
(npHBOAy Hacoca 11, ne6eAKH, npeBeHTopa m 
t.a- (na cjDMr. 1 v\ 2 He noKa3aHo). 

nporpaMMHoe o6ecneneHne 14 

peann30BaHO c ncnorib30BaHneM 

HCKyCCTBeHHblX HeMpoHHbix ceTeM. 

1/lcKyccTBeHHbie HeMpoHHbie ceTH (c(DMr. 2) 
coAep>KaT OAHOTMnHbie GneMeHTbi aneMKH, 
HMMTMpyioiAHe paooTy HePipoHOB M03ra, 
oSriaAaioLAHX rpynnoPi CMHancoB, o6pa3yioLAHx 

BXOAHbie CB5R3M 18... 21 M BblXOAHyiO CBfl3b - 

aKCOH 22. Ka>KAbiM sneMeHT ^HewKH 
xapaKTepn3yeTca cbohm TeKyiUMM cocTO?iHMeM 
no aHanorHM c HepBHbiMM KneTKaMH ronoBHoro 
M03ra, KOTopbie MoryT 6biTb B036y>KAeHbi mjim 
3aTopMO>KeHbi . Ka>KAbiM CMHanc 

xapaKTepM3yeTca BeriMHMHOM CMHanTMHecKOM 
CBA3M mjim ee BecoM Wi, KOTopbiM no 

CjDM3MHeCKOMy CMblCJiy 3KBMBaJ~ieHTeH 

SneKTpMHeCKOM npOBOflMMOCTM. 

TeKyiAee cocTOAHMe HetipoHa onpeAen?ieTCiR 
KaK B3BeiueHHa^ cyMMa ero bxoaob 
S =X, Wi. 

Bnxoa HeMpoHa ecTb cj^yHKi^Mfl ero 

COCTOflHMfi: 

Y= f(s). 
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OHeBMAHQ 3 HTO npOL^eCC CjDyHKL^HOHMpOBaHUa 

HC (HePipoHHoPi ceTM), to ecTb cyLi^HOCTb 
flePicTBMPi, KOTopbie OHa cnocoo'Ha BbinoxiHflTb, 

33BHCMT OT BeilU'-IMH CMHanTHHeCKHX CBfl3eM, 

nosTOMy 3aflaBiuncb onpefleneHHOM CTpyKTypow 
HC, OTBenaHDLneM KaKofi-rM6o 3aflane, npn 
pa3paooTKe cerw HeooxoAMMO Ha^TH 
onTHManbHbie 3HaneHMfl Bcex nepeMeHHbix 
BecoBbix KosdpdpwuweHTOB (HeKOTopbie 
cnHanTMMecKne cbs\3v\ Mon/T 6biTb 

nOCTOFlHHbIMM). 

Gtot 3Tan Ha3biBaeTca "ooyneHneM HC", i/i 
ot Toro, HacKOJibKO KaMGCTBGHHO oh 6yAeT 
BbinoriHeH, 3aBMCMT cnocooHOCTb pemaTb 
nocTaBneHHbie nepefl hbm npoorieMbi bo Bpeivm 
3KcnnyaTai4HM. Pa6oTa Bcex ceTefi cboahtch k 
KnaccucjziMKai^MM, o6"oo"LneHHio bxoahnx 
curHanoB, npnHaAne>Kaw,nx n-MepHOMy 
runepnpocTpaHCTBy, no HeKOTopoMy Mucny 
KnaccoB. C MaTewaTHHecKOM tohki/i 3peHH?i 3TO 
npoMcxoAUT nyTeiw pa36neHna 

runepnpocTpaHCTBa n/inepnnocKOCT?iMH (3anncb 
Arm anynaa oflHocnoMHoro nepuem-poHa). 

AnropnTM o6yneHMq c yHHTeneM: 

1. npoMHML4nann3MpoBaTb arieMeHTbi 

BeCOBOM MaTpMl4bl (OObMHO HeOOJlbUJHMH 
CJiyHaMHblMM 3HaHeHHf}MM). 

2. riOAaTb Ha BXOAbl OAHH M3 BXOAHblX 

BeKTopoB, KOTopbie ceTb Aon>KHa HaynnTbca 

paSJIMHaTb, M BblH l/l CJ1 l/IT b ee BblXOA- 

3. Ecnn Bbixofl npaBunbHbiki, nepefiTW Ha mar 

4. 

4. MHane BbNMcnuTb pa3HMi_|y Mex<Ay 
MAearibHbiM n nonyneHHbiM 3Ha«-ieHHflMH 
BbixoAa: s = yi-y. 

MOAUCjDMI^MpOBaTb Beca B COOTBeTCTBHM c 

cjoopMyriow: 

W ij (t+1)=Wij(t)+v(t).SX il 

rAe t - HOMepa v\jepau,v\v\, 

v - ko3c|dcJd m 14MGHT CKopocTM o6yneHHE; 

i - HOMep BXOAa; 

j - HOMep HewpoHa b cnoe. 

5. noBTopnTb 14MKJ1 c wara 2, noKa ceTb He 
nepecTaHeT oiuM6aTbCfl. 

I~lpn paooTe CHCTeMbi a^thmkm 5... 8, 9 n 10 
perncTpupytoT Han6onee Ba>KHbie napaMeTpbi, 
xapaKTepi/i3yjow,ne npoLjecc 6ypeHi/ia. 
HHc(Dopiviai4na o 3aperwcTpwpoBaHHbix 3aooPiHbix 
napaivieTpax nepeAaeTCfl nepe3 nepeAaioLijee 
ycTpowcTBO 4 Ha npweMHoe ycipoficTBO 12. 
napaMeTpbi c Ha3eMHbix asthhkob 9 m 10 
nepeAaKDTca Ha npneMHoe ycTpoficTBO 12. 
nocne npeo6pa30BaHH?i HHctDopMaijHH o 
napaivieTpax OHa nepeAaeTca Ha ynpaBrmioiAHM 
KOMnbtoTep 13, rp,e aHann3npyeTCfl 
nocpeACTBOM nporpaMMHoro o6ecneHeHHfi 14, n 
b 3aBi/icnMOCTH ot peweHHfl, npUHflTOTO 
HePipoHHOM ceTbio, Ha BbixoA ynpaBn?iK)LAero 
KOMnbhDTepa noAaeTCfl curHan ynpaBrmfomero 
B03AeMCTBMfl, KOTopbiw ocyLnecTBrmeT 
KOHKpeTHbie RewcTBwn no M3MeHeHwo pe>KHMa 
oypeHna, HanpuMep, wsMeHflfl 
npon3BOAMTenbHOCTb Hacoca 11, perynnpysq Teiw 
CaMbIM MOLi^HOCTb H CKOpOCTb Bpau^eHUfi 
3a6oMHoro ABuraTenfi 2 c nopoAopaspywaioLAMM 

MHCTpyMGHTOM 3. B03MO>KHbl TaiOKe Jllo6bie 

Apyrne ct3opMbi B03Ae^cTBMfl Ha npoi^ecc 
6ypeHM^, Hanpwiviep Ha ne6eAKy, npeBeHTop v\ 
t.a. OAHOBpeMeHHO L4eriecoo6pa3HO BbiBOAMTb 
Ha SKpaH MOHHTopa Han6onee Ba>KHbie 
pe3ynbTaTbi n3MepeHM£i m KOMaHAbi, 
BbipaSaTbiBaeMbie cucTeiwioM. Mohhtop Ha cjDnr. 
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1 n 2 He noKa3aH. 

PeariM3ai4Hfl cnocooa ocyLAecTBn?ieTc^ 
cneAytOLi^MM oopa30M. 

3a6oCiHbie napaMeTpbi perncTpupyfOTC^ 
AaTHUKaMM 5... 8, a TexHonorMHecKne napaMeTpbi 

H33eMHblMM ASTHMKaMU KOHTpOJlfl 

TexHOfiornHecKwx napaMeipoB 9 i/i 10. 
l/lHc)DopMaL4Hfl nepeAaeTCfi Ha npneMHoe 
ycTpoticTBO 12 n AaJiee Ha ynpaBJiflJOLi^nti 
KOMnbioTep 13. Ha >xecTKOM A^CKe 
ynpaBJiflioLAero KOMnbhDTepa 13 
npeABapnTeribHO ycTaHOBJieHO nporpaMMHoe 
o6ecneneHne 14, 6a3a AaHHbix ynpaBJieHMfl 15 n 
6a3a AaHHbix CAIIP 16. ynpaBn^fOLAUM 
KOMnbtoTep 13 npuHMMaeT peiueHne c yneTOM 
MHcjDopMai_|HM, 3ano>KeHHoi?i b 6a3e A^HHbix 
CAI~IP 16. HHcjDopMai^na o Bcex napaMeTpax c 
AaTHUKOB 5...10 m npuH^Tbix ynpaBJiflroii^MX 
B03AePicTBHflx TaiOKe 3anncbiBaeTCfi Ha >KecTKMM 
Amck ynpaBfifiJOLAero KOMnbioTepa 13. (>KecTKMki 
AUCK Ha cjDnr. 1 h 2 He noKa3aH). npn 6ypeHMM 
nocrieAytoLAUx CKBaxnH ynnTbiBaeTC^ 
sanncaHHafi HHcjDopMauufi atia npMHfiTM^ 
peiueHMfl. PemeHUfl npuHMMaroTCfi 
ynpaBrmioLUHM KOMnbioTepoM 13 n c yneTOM 
npeALiiecTBytoLi^ero onbiTa 6ypeHM5q CKBa>KHH 
Toro >Ke KycTa nnn MecTopo>KAeHMa, KOTopbiPi 

6blJl 3acf)HKCWpOBaH B naMflTM (Ha >KeCTKOM 

AMCKe) ynpaBfifiioLAero KOMnbioTepa 13. 
HanpuMep, npn OAHHaKOBbix CMTyai4M?ix 
npnHMMaKDTC5R OA^HaKOBbie pei_LieHi/m no 

KOppeTMpOBKe TpaeKTOpMM CKB3>KMHbl MJ1M 

aBapuMHOMy npeKpameHnio 6ypoBbix pa6oT. 
OnbiT no 6ypeHMio CKBa>KHH OAHoro v\ Toro xe 
KycTa nBnnercn Han6onee L4eHHbiM n b HaiueM 
cnynae oh MoxeT 6biTb nepeAaH c oahom 
GypoBOM Ha Apyry^ Ha A^CKeTe a/is 
KOMnbioTepa mjih no KaHanaM cb?13m 6e3 
nepeBOAa KBanMcjoML^npoBaHHbix cnei4nanncTOB 
Ha BHOBb ocBanBaeMyjo CKBa>KMHy. B otom 

3aKJ1K)HaeTCf1 OAHH M3 OCHOBHblX GfieMeHTOB 

caMoo6yHaeMOCTH cucTeMbi. Btopom aneMeHT 
caMooeynaeMOCTH 3aKJiHDHaeTCfi b 
TexHOJiornMecKnx oco6eHHOCT?ix HeMpoHHbix 
ceTePi m onucaH paHee b pa3Aene "AnropnTM 
o6yneHi/m c yHMTerieM". 

KpoMe Toro, 3anMcaHHaa m nojiyneHHan b 
pe3yribTaTe KOMnbtoTepHoCi o6pa6oTKM 
MHC^opMai^ufi MO>KeT nepeAaBaTbcs Ana 

KOppeKTHpOBKM npoeKTa CAI1P CKBa>KHHbl . 

HanpuMep, no pe3yribTaTaM KapoTaxa, 
nonyneHHbiM c A^THMKa KapoTaxa 8, obirio 
o6Hapy>KeHO HariMHue 3HaHMTeribHoro 
KonnnecTBa yrneBOAopoAOB, T.e. 

nopoAopa3pyiuaHDLAHM HHCTpyMeHT 3 Boiuen b 
HecjDTeHOCHbiPi nnacT Ha my6nHe 3HaHHTenbHO 
MeHbLueti npoeKTHOM. B stom cjiynae 6a3a 
AaHHbix CAI1P (npoeKT CKBa>KHHbi) 
KoppeKTupyeTcn b CTopoHy yMeHbuieHna 
npoeKTHOM rny6nHbi CKBa>KMHbi n npoLjecc 
6ypeHnn npeKpamaeTcn. 

TaiOKe bo3mo>kho aBapuMHoe BbiKnioHeHMe 
cucTeM b SKCTpeHHbix CMTyai^Mflx, HanpuMep no 
noKa3aHMJRM asithmkob MOMeHTa Ha 
nopoAopa3pyiuaHDLAeM HHCTpyMeHTe 3 mjim no 

pe3KOMy H3MeHeHMIO OCeBOM CMJIbl. 

ripuMeHeHMe M3o6peTeHna no3Bonnno: 

1 . Co3AaTb caMoo6yHaK)LL4yiocn cucTeMy 
nyTeM ncnorib30BaHMfl 6a3bi AaHHbix CAI1P n 
HefipoHHbix ceTew. 

2. noriHOCTbfo aBTOMaTM3npoBaTb npoi4ecc 

6ypeHMfl CKBa>KMH. 

3. riOBblCMTb TOHHOCTb npOBOAKM 

HaKJioHHO-HanpaBneHHbix n ropn30HTanbHbix 

CKBa>KMH. 
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4. OriTHMM3HpOB3lTb npOL^eCC CTpOMTeJIbCTBa 
CKBa>KMHbl. 

5. KoppeKTupoBaTb npoeKT (CAnP) no 
pe3ynbTEn-aM 6ypeHnn CKBa>KHHbi. 

6. 06ecnennTb npeAOTBpameHne aBapuMHbix 
CMTyai^MM. 

7. Hcnorib30BaTb onbiT 6ypeHM?i ckb3>khh 
Toro >Ke KycTa An* KoppeKTupoBKH npoL^ecca 
6ypeHna v\ npuHATun peweHMfl b aBapuMHbix 
cnTyai_^flx. 

8. OnepaTMBHO o6MeHMBaTbca 
MHcjDopMau.nePi Me>KAy 6"ypoBbiMM npn 
oflHOBpeivieHHOM BeAeHnn oypoBbix paooT mjih c 
He3HaHMTeribHbiM CMemeHneM bo BpeivieHU 
TexHonornMecKnx i^MKnoB. 

Oopwiyna M3o6peTeHM5R: 

1. CucTeivia ynpaBneHM^ npoi4eccoM 
SypeHna, coflep^aman 3a6oMHbiM flBuraTerib, 

HaCOC ATlfl npOKaMKM npOMblBOHHOM >kmakocth, 

3a6oMHyHD TeneMeTpuHecKyfo CMCTeMy, 
Ha3eMHbie aqthmkm KOHTporm TexHonorMHecKMX 
napaMeTpoB, ojiok nepeflann MHcjDopMaLjMM m 
ynpaBJiflwii^MM KOMnbKrrep c nporpaMMHbiM 
o6ecneMeHneM n 6a30M flaHHbix ynpaBneHMfl, 
KOTopasq coflep>KHT CBeAeHna o npoeKTHOM 



TpaeKTOpHH CKBa>KMHbl, OTJlHHaHDL14aflCfl TeM, HTO 

ckicTeivia flononHHTeribHO coabp>kmt 6a3y 
AaHHbix CAnP (cucTeivibi aBTOMaTH3npoBaHHoro 

npoeKTMpOBaHUJR), KOTopaa COAep>KMT 

npoeKTHbie A^HHbie no kohctpykljmm CKBa>KMHbi, 
5 xapaKTepwcTHKM ooopyAOBaHMfl, TexHonoruM 
npoi^ecca oypeHMfl, reonon/MecKMe m 
reoc(DM3MHecKMe AaHHbie, npn stom 
nporpaMMHoe oGecneneHMe BbinoriHeHO c 
B03MO>KHOCTbHD caMoooyneHMfi nyTeM yneTa 
1Q AaHHbix, coAep>KaLi^nxcfi b 6a3e AaHHbix CAI1P 
CKBa>KMHbi, m yneTa npeALuecTByfOLnero, 
nonyneHHoro paHee npM 6ypeHnn CKBa>KHH Toro 
>Ke KycTa mum MecTopoKfleHMfl, onbrra, npM 
npMHfiTMM peiueHMfi, m peariMSOBaHO c 

MCnOJ1b30BaHMeM MCKyCCTBeHHblX HeMpOHHblX 

75 ceTeM. 

2. CMCTSMa ynpaBJieHMn npoi^eccoM 
SypeHMn no n.1, OTJiMHafoii^ancfi TeM, mto 
MCKyccTBeHHbie HeMpoHHbie ceTM coAep>KaT 
OAHOTMnHbie sneivieHTbi aneMKM, MMMTMpyhomMe 
paSoTy HeMpoHOB M03ra, o6naAafoinMe rpynnoM 

20 CMHanCOB, OGpasyfOLAMX BXOAHbie CBFI3M, M 
aKCOHOM, OD"pa3yK)LHMM BblXOAHyfO CBfl3b 

AaHHoro sneMeHTa fl4efiKW. 
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